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Health Consultation: A Note ofi Explanation

An ATSDR health consultat1on isa verbal or wr1tten response from ATSDR to a specific request.
for inforination about health risks related to a specific site, a chemical release, or the presence of:
“hazardous material. In order to prevent or mitigate exposures, a consultation may lead to specific
actions, such as restricting use ofi or replacing water supplies; intensifying env1ronmental
sampling; restricting site access; or removing the contam1nated material. :

.

-

In addition, consultations inay‘recommend additional public health actions, such as conducting '

-health - surveillance activities to evaluate exposure or trends in adverse -health outcomes;

conducting biological indicators of exposure studies to assess exposure; and prov1d1ng health
education for health care providers and' community members. This concludes the health

consultation process for this site, unless additional information i is obta1ned by ATSDR wh1ch in

| the Agency s op1n1on indicates a need to revise or append the conclusions prev1ously issued.

You May Contact ATSDR Toll Free at
1- 800- CDC INFO '
: or :
Visit our Home Page at: http://www.atsdr.cdc.gov
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Summary i

* In November 2008, the United States Environmental Protection Agency requested
the Agency for Toxic Substances-and Disease Registry and the New Jersey Department
of Health and Senior Sérvices to evaluate sampling data collected at six areas at the
Raritan Bay Slag'site, located at Old Bridge and Sayrev111e New Jersey. Samples
included the collection of surface and subsurface soil, surface water and sedimeént
samples from a slag area at the base of the park on the waterfront'(Area 1), three beach -
~ areas (desngnated as Areas 2,.3 and 4), one Jetty (Area 5)and a park and playground area -

(Area6) ) , ST \ S

The primary contaminants of concem were antimony, arsenic and lead. Based on
observed uses of these areas and evaluation of environmental contamination, New Jersey
Department of Health and Senior Services and Agency for Toxi¢ Substances and Disease
* Registry determined that children and adults could be exposed to lead at three of the areas-
at levels that could be harmful to health. The New Jersey Department-of Health-and
Senior Services and Agency for Toxic Substances and Disease Registry consider Areas 1,
2 and 5 to'be a Public Health Hazard based on data provided to New Jersey Department
‘of Health and Senior Services as of November 2008. High lead levels in surface and
subsurface soil and in surface water could result in lead exposures of health concem. from
recreational activities such as sitting on slag and eating and drinking, playing on sand

~ and/or swimming. The New Jersey Department of Health and Senior Services |
recommend that the United States Environmental Protection Agency should restrict
*, access to the slag area at the base of the park on the waterfront (Area 1), the beach area.
-between the Seawall and the first jetty (Area 2), and the Cheesequake Creek Inlet
' Westem Slag Jetty (Area S). : : :
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Statement of Issues

This health consultation is in response to the Unlted States Envxronmental
Protection Agency (USEPA) request to evaluate results from environmental sampling at
the Raritan Bay Slag site and assess the public health implications of the results. This ;
consultation provides an evaluation of surface soil, sediment and surface water samples ;
collected by the USEPA in September 2008 from the Laurence Harbor Seawall and the '
Cheesequake Creek inlet areas, collectively comprising the Raritan Bay Slag site. The
health consultation was prepared by the New Jersey Department of Health and Senior -
Services (NJDHSS) through a cooperative agreement thh the federal Agency for Toxxc
Substances and Dlsease Reglstry (ATSDR) - :

Background

The Raritan Bay Slag site is s located in the Laurence Harbor section of old Brldge
and in Sayrevxlle along the Raritan Bay. The portion of the site that is-in Laurence
Harbor is part of what is now called Old Bridge Waterfront Park. For the purposes of this
‘health consultation, the site consists of six areas (see Figure I) :

V.

1. Laurence Harbor Seawall: Slag area at the base of the park on, the
waterfront (including along Margaret’s Creek) -
2. Laurence Harbor Beach: Area between Seawall and first Jetty
- 3. Laurence Harbor Beach: Area between first and second jetty .
4. Laurence Harbor Beach: Area between third Jetty and Cheesequake
- Creek Inlet eastern jetty :
- . 5. Cheesequake Creek Inlet Western Slag Jetty in Sayrevxlle
LR ~ 6. Laurence Harbor park and playground area :

Lead slag was deposxted along the beachfront in the late 1960s and early 1970s.
The New Jersey Department of Environmental Protection (NJ DEP) sampl1ng conducted -
at the beach area near the Seawall and a nearby park identified an area of concern in the
beach area in 2007, based on high lead concentratlons in the soil. Based on NJDHSS
recommendations (ATSDR 2007), temporary “snow” fencing was placed in this area and
- “Keep Off” signs were posted in the park along the fence-line area (consisting of a spl1t
rail fence) borderlng the edge of the Seawall. ‘

~The NJDEP requested that the USEPA perform a removal action on the Laurence
Harbor Seawall. SubsequEntly, the USEPA identified another potential area of concern, a
jetty on the Sayreville waterfront, adjacent to the Laurence. Harbor beaches Both lead '
slag and crushed battery casings were also present on the jetty. )

The USEPA removal assessment.is ongoing, and includes the collection of soil,
sediment, surface water, blologlcal and slag samples along the Seawall, jetty and the
beaches. -




Site Visit

~ Somia Aluwalia and Sharon Kubiak, NJDHSS, and Nick Magriples, USEPA,

conducted a site visit on December 9, 2008. The purpose was to visually inspect the
areas of concem that are the subject of this health consultation. The snow fencing around
the beach area “hot spot” was largely missing and it was noted that at low tide the fencing
was easily circumvented. Staff noticed the presence of slag along the Laurence Harbor
Seawall and on the adjacent sediment areas, as well as in less accessible areas-of the
Margaret Creek. During the course of about a half hour, staff observed approx1mately 10
individuals utlhzmg the park area and walking path. Add1t10nally, an individual was seen

‘using a metal detector on the beach area on the Laurence Harbor side of Cheesequake
Creek. Photographs of persons engaged in recreatlonal activities are shown in the
Appendix; these photographs were taken over the last several months by the USEPA and
NJ DHSS o _ A .

. Environmental Contamination

On September 10-16, 2008, the USEPA collected samples from Areas 1-6, as

~ shown in Figure 1. Tables la through 6a provide summary statistics for the results
obtained by USEPA from surface soil, surface water and sediment sampling in the six
areas. The total numbers of samples collected are not equal within each set fora
contaminant as data validation review resulted in rejection of some individual data
results. The surface water samples from Areas 2 and 4 were collected by stirring up.
sediment and collecting the water and sediment entrained in the water columin, known as
activity-based sampling. The results of surface water samples (in Tables 1a through 6a)
~ are presented as the compilation of total metal and dissolved metal results for each
sample. Per USEPA’s request, this evaluation focuses on the following metals:

* . antimony, arsenic, copper and lead. Data from NJ DEP sampling is also prowded in
Tables 1b through 3b and Table 6b. :

There are a number of comparison values (CVs) available for screening
environmental contaminants to identify contaminants of concem. These include ATSDR
Environmental Media Evaluation Guides (EMEGs) and Reference Media Evaluation
- Guides (RMEGs). EMEGs are estimated contaminant concentrations that are not

- expected to result in adverse non-carcinogenic health effects: RMEGs represent the
~concentration in water or soil at which daily huinan exposure is unlikely to result in ‘

. adverse non-carcinogenic effects. For lead in soil and sediment, another CV includes the
USEPA Screening Guidance value of 400 mg/kg. For lead in surface water, the USEPA -
drinking water action level of 15 micrograms per liter (pg/L) was used as a comparrson
value. Both these CVs are considered to be conservative values used in screenirig
potential contaminants of concern as these are based on res1dent1al soil standards and o
; drrnklng water standards ' o - .

© Area |: The Laurence Harbor Seawall area is the slag area at the base-o'f the park
onthe waterfront (including along Margaret’s Creek). Results from Area 1 indicated that
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‘antimony, arsenic and lead were elevated in some samples in surface soil, surface water
‘and sediment (see Table 1a). Copper was not elevated above the comparison value in any
- sample. The average lead concentration in surface soil-was 1,474 mg/kg; this average
‘was driven by one very elevated sample ot;lQIZ_Ogmg/kg whrch was collected from soil
that was located in a runoff: migration pathway between the slag and Margaret’s Creek
area. Approximately one-halfiofithe surface soil samples contained arsenic, antimony =~
and lead at levels that exceeded the CVs. With regard to soils below the surface, samples
taken at various depth intervals indicated lead levels excéeding the CV. Half ofithe -

- subsurface soil samples had lead levels exceeding the USEPA Screening Guidance value.
The majority ofithe surface water samples were elevated above the comparrson values for

* all metals.

_ Table 1b shows the results ofithe sampling that NJDEP conducted between May -
and July 2007. In Area 1, all the levels detected for antimony, arsenic, copper and lead
were higher than the USEPA results. ' Ofithe 24 samples collected, 22 samples were
elevated above the lead USEPA Screening Guidance value. The average lead level was__

. 18,503 mg/kg and the maximum lead concentration detected was 142,000 mg/kg. .

C

. Area 2: The Laurence Harbor beach area between the Seawall and the first jetty
(Area 2) is ofiparticular interest as it had been previously sampled by the NJDEP and the
‘area is easily accessible for recreational activities. Surface soil sampling results indicated
a hot spot on the beach where lead levels were elevated, with an average concentration
was 526 mg/kg and a maximum hotspot concentration of: 1 ,630 mg/kg (Table 2a). Seven
- out ofi 12 samples were elevated above the USEPA Screening Guidance value for lead:
Arsenic and antimony were also elevated in the surface soil samples These elevated
- levels appear to be scattered throughout the sampled beach area. '

S In addition to surfa_ce soil sampling in the hotspot in Area 2, the USEPA also
collected subsurface samples. The results from limited subsurface lead levels, collected at
a depth of:6-12 inches and 12-18 inches, were very high (649-23,800 mg/kg). Arsenic
and antimony were also elevated in the subsurface soil samples. Surface water results
show that antimony; arsenic and lead were elevated above CVs for all samples tested
(Table 2a)

. As shown in Table 2b, the NJDEP samplrng results 1ndrcated comparable levels to
the USEPA results. The maximum lead level was 1 090 mg/kg, close to the USEPA
. maximum lead level of 1,630 mg/kg in surface soil. B
Area 3: The area between the first and second jetty in Laurence Harbor has

results only for surface soil sampling and this area had two samples that were-elevated
above the lead CV (Table 3a). The results for antimony and arsenic in surface soil were
all rejected on the basis ofilaboratory quality assurance/control. The NJDEP sampling
results, as shown in Table 3b, are similar to the results obtained from USEPA samplrng
~ with regard to the average concentration for lead.




 Aread: The beach area between the- th1rd Jetty and the Cheesequake Creek

‘eastem inlet had the lowest contaminant levels for the metals of.concem in soil and

sediment; there were no exceedances above the CVs (Table 4). The metals in surface

water were elevated above the CVs in all samples. .

Area 5: Another area of: potential concem is the Cheesequake Creek Inlet
‘Westem Slag Jetty (Area 5) where activities such as-walking, fishing, clamming, - -
crabbing,; sitting on slag and eating and drinking have been observed. The surface soil o
results (see Table 5) from this area show an extremely high concentration of:lead '

(maximum concentration was 198,000 mg/kg). Seven out of elght surface soil samples -

were elevated above the CV's for antimony, arsenic and lead. The sub-surface samples
were ¢levated as well, and the maximum lead level was 21,500 mg/kg. Surface water

' Samples were also elevated for antimony, arsenic and lead in a majority ofithe samples.

Area 6: Only surface soil samples were collected in this area. The majonty of the
park and playground area soil samples were not elevated; the average soil levels were
below the CVs (see Table 6a). Two samples were elevated for arsenic (34 and 1 14 -

- mg/kg) and these samples were in the park area. -Approximately one fourth of the
_samples were above the CV for antimony.. The NJDEP had collected three samples from
‘this area (see Table 6b) and none ofithe samples were elevated above the CVs.

In summary, the contam1nants of:. concem selected for further evaluation in the -
various areas are as follows:

!

Areal.

" Area 4

" Media ‘ Area 2 Area 3 Area s Area6
Soii | Lead Antlmony,
: L bt Antimon Arsenic

| @uive. . | Antimony, [ Aiitimohy, |"- - .| Antimony, Hmony,
Surface - . o . Arsenic,
water . | Arsenic, Arsenic, Arsenic, Copper, \

‘ Lead Lead | Lead- ' o
_ 1 - T Lead
| Sediment
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The method for assessing whether a health hazard exists to a community is to
determine-whether there is a completed exposure pathway from a contaminant source to a
receptor population and then whether exposures. to contamlnatlon are hlgh enough to be -
of health concern.” -~ ~ '

-

. Exposure Pathway Analysrs - |

-~ An exposure pathway is a series of steps starting with the release of a contaminant in
-a med1a and ending at'the 1nterface with the human body A completed exposure pathway
consists of five elements : :

.




source of contammation :
environmental media and transport mechamsms

point of exposure;

route of exposure; and _ ,
a receptor population.' _ o .

NN -

Generally, the ATSDR cons1ders three exposure pathway categories 1) completed
exposure pathways, that is, 'all five elements of a pathway are present; 2) potential exposure
pathways, that is, one or more of the elements may not be present, but information is
insufficient to eliminate or-exclude the element and 3) eliminated exposure pathways, that is,
one or more of the elements i is absent. -

To evaluate potential exposures to contaminants in the soil, sediment and surface
water at the Raritan Bay Slag site, NJDHSS evaluated the environmental data and
considered how people-might come into contact with contaminants in soil. The possible
~ pathways ofiexposure are incidental ingestion oficontaminated soil, sediment and surface
water. In other words, in order to be exposed to contaminants in soil and sediment, one.
must come into contact with the soil by eating soil/sediment adhered to fingers or food
items. For surface water, one must drink water while swimming in order to be exposed to
contaminants in surface water. Dermal contact with contaminated soil, sediment and
surface water is also possible during recreational activities. The extent of: dermal
~ absorption of contaminants depends on the area and duration oficontact, chemical and
physical attraction between the contaminant and the media (loosely or tightly bound), and
the ability ofithe contaminant to penetrate the skin. Although the potential for exposure
by dermal absorption ofichemicals exists, ATSDR generally considers dermal exposure
to be a minor contributor to the overall exposure dose relative to contributions from '
ingestion and inhalation for most exposure scenarios (ATSDR 2005)

Surface and sub-surface soils: In Areas 1,2, 3, 5.and 6 adults and children have
been observed engaging in activities such as ﬁshing, clamming, walking, dog walking,
Sitting on slag, running, playing, lying on a blanket, digging, shell/rock collecting, ATV
“use, and eating and drinking (see photographs in the Appendix). Individuals accessing
these areas were likely to be exposed to surface soil contaminated with antimony, arsenic, -
copper and lead during the observed recreational activities: Small children may have
been more exposed than older children and adults because they have more hand to-mouth
contact with soil.

Surface water: Activity-based ‘surface water samples were collected in Areas 2
and 4; routine water samples were collected from Area 1 and 5. Results indicate that
adults and children swimming in the water in these areas could be exposed to antimony,
arsenic and lead. Observed uses ofithese areas also include fishing, clamming, and
crabbing which would result in contact with surface water resulting in incidental
ingestion, but is considered to be minor when compared to the ingestion ofisurface water
while ‘swimming. ,

Sediment: As soil results are similar to sediment results, this media will not be
considered in further evaluation. It is thought that exposures from contacting soil and
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surface water would represent a comprehenswe evaluation, as contact w1th sed1ment
would const1tute a minor portlon of the exposure assessment o

To summarize; these are the' completed exposure pathways for the site: B

. Areas 1,2, 3,5 and 6: Inc1dental 1ngest10n of soil contaminated with ant1mony,
arsenic, lead and copper :

) Areas 1, 2 4 and 5: Incidental 1ngestlon of surface water contam1nated w1th N
antimony, arsenlc lead and copper whlle sw1mm1ng '

Public Health Impllcations
. \

" When determining the pubhc health 1mp11cat10ns of exposure to hazardous
contaminants, NJDHSS considers how much of the contaminant people might come into
contact with and compares these contaminant exposure doses with health protective
- comparison values. When contaminant exposure dose levels are below health-based

‘comparison values, health impacts from exposure to those levels are unlikely.
Contaminant levels exceeding comparison values do not indicate that health 1mpacts are .
: llkely but 1nstead warrant further evaluatlon ' :

1
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~_Non-Cancer Health Effects

To assess non-cancer health effects, ATSDR has developed Minimal Risk Levels
(MRLs) for contaminants that are commonly found at hazardous waste sites. An MRL is
an estimate of the daily human exposure to a hazardous substance at or below-which that

" substancé is unlikely to pose a measurable risk of adverse, non-cancer health effects.
'MRLs are developed for a route of exposure, i.e., ingestion or inhalation, over a specified
“rime period, e.g., acute (less than 14 days); 1ntermed1ate (15-364 days); and chronic
-(365 days or more). MRLs are based largely on toxicological studies in animals and on
reports of human occupational (workplace) exposures. MRLs are usually extrapolated
‘ doses from observed effect levels in animal toxicological studies or occupational studies,
- and are adjusted by a series of uncertainty (or safety) factors or through the use of
: * statistical models. In toxicological literature, observed effect levels include:

- e no-observéd-adverse-effect level '(NOA.EL)» and o
' '0_‘ lowest-observed adverse effect level (LOAEL) ‘ L
NOAEL s the hlghest tested dose of a'substance that has been reported to have no
‘harmful (adverse) health effects on people or animals. LOAEL is the lowest tested dose -
~ of a'substance that has been reported.to cause harmful (adverse) health effects in people ’

7" or animals. In order to “provide additional perspect1ve on these health effects, the
calculated exposure doses were then compared to observed effect levels (e g., NOAEL,
LOAEL) As the exposure_dose increases beyond the MRL to the level of the NOAEL

o and/or LOAEL; the llkellhOOd of adverse health effects i increases.



To ensure that MRLs are sufficiently protective, the extrapolated values:can be
several hundred times lower than the observed effect levels in experimental studies.
' When MRLs for specific contaminants are unavailable, other health based comparison .
values such as USEPA Reference Dose (RfD). The RfD is an estimate of a daily oral

- exposure to the human population (including sensitive subgroups) that is likely to be
: w1thout an apprec1ab1e risk of deleterious effects durmg a lifetime.

NJDHSS evaluated non-cancer health risks based on realistic recreational
“exposure scenarios for children and adults who may come into contact with soils in all
. areas and surface water at Areas 1,2, 4 and 5. The recreational exposure-scenario ,

assumes a seasonal exposure over the period ofithree summer months. While it is noted
and observed that some of the mentioned recreational activities occur at times outside.of
the summer months, it is assumed the summer month exposure duration would result in
maximum contact with contammated beach soil and surface water (particularly for-
children). -
Exposures are based on ingestion of contammated media; non-cancer exposure
doses were calculated using the followmg formula: '

)

Cx IR x EF . ED
BW AT

" Exposure Dose (mg/kg/day) =

-~ where, mg/kg/day mrlhgrams of contaminant per kllogram of body weight per day;
- C = concentration of: contaminant in s011 (mg/kg) or concentratlon of . =
contaminant in water (pg/L); : :
IR = soil ingestion rate (mg/day) or water ingestion rate (L/day),
“EF = exposure factor representing the s1te-spec1ﬁc exposure scenario;
ED = exposure duration (years);
. AT = averaging time (years); and B S :
-BW = bodywelght(kg) , S S .

Based on the USEPA Exposure Factors (USEPA 1997 USEPA 2008) and site-
specrﬁc cconditions, the following assumptrons were used to calculate exposure doses for
' chlldren and adults: :



N

- No. ofiDays of-

' » Recept Ingesti Body
Media Poe(iﬁz t?orn -1 g{e:tlon Exposure Per | Weight | -
- o] ropual 3 © ~ Year (kg)
o ¢ Child 100mg/day | . . .| 17
‘Soil : — : :
- ~ Adult 50 mg/day | 60 days (5 days 70 -
— , ' : . per week, 3
" Surface Child 0.05 L/day | months per year) 17
Water | - Aqult  |.0.07 Liday 70

The follow1ng section descrlbes the calculated doses and public health
1mpllcatlons for non-cancer health effects for each exposure pathway on an area- -by-area
~basis. Results are presented and compared to MRLs in Tables 7 through 11 for all '
- contam1nants oficoncem except lead : :

.

. Lead is consndered separately using the USEPA Integrated Exposure Uptake
~ Biokinetic (IEUBK) model for children and the Adult Lead Methodology (ALM) model
for adults. These models predict total human exposure as measured by the amount of -

* lead in blood, based on contaminant levels in the environment. In this health -

-_consultation, the IEUBK model was used to calculate the geometric mean ofilead in
blood in children, aged up to 84 months (USEPA 1994a). Each age group was modeled = -
separately because the exposures at the site are intermittent in nature. The model also
provides the probability estimate (expressed as Pyo) that a.typical child will have a blood
lead level greater or equal to. the level of concem established by the U.S. Centers for
. Disease Control and Prevention (10 pg/dL). This Py estimate should be at or below a
- protection level ofifive percent, i:e., P1o < 5 percent, as recommended by the USEPA _
Office ofi Solid Waste and Emergency Response (USEPA 1994b). The Adult Lead Model
describes a methodology for assessing risks associated with non-residential exposures to
. lead in-soil- 1t prov1des similar outputs as the IEUBK lead: model [USEPA 2003a]

Area~1 Laurence Harbor Seawall: Slag area at the base of the: park on the :
waterfront (1ncludtng along Margaret’s Creek) S

: ,Antlmonv and Arsenic:

Inctdental tngesaon from so:l leen the above descr1bed assumptlons about
exposure frequency and duratlon and an’ average concentratlon of 35 mg/kg for antimony,

06 mg/kg/day for children and adults respectlvely (see Table 7) This dose is below the .
USEPA’s RfD for chronic oral exposure ofi 4E-04 mg/kg/day (USEPA 1992). Therefore .
__non-cancer effects from antimony in soil at this area are very unlikely. For arsenic, the
average daily dose from ingestion was estimated to be 2.1E-05 mg/kg/day and 2.6E-06 -

- -mg/kg/day for children and adults, respectively. This dose is below the ATSDR MRL for



chronic-oral exposure of3E;t)4 mg/kg/day (ATSDR 2007). Non-cancer. effects from-
“arsenic in soil at this area are very unlikely.

Incidental ingestion“from surface water when swimming: The average daily
dose from ingestion ofisurface water for antimony was calculated to be 1.6E-05
mg/kg/day and 5.4E-06 mg/kg/day for children and adults, respectively (see Table 7).
This is below the USEPA’s RfD of:4E-04 mg/kg/day and therefore non-cancer health -
effects are very unlikely. The average daily dose from ingestion ofisurface water for
arsenic was calculated to be 5.8E-06 mg/kg/day and 2E-06 mg/kg/day for children and
adults, respectively. This'is below the ATSDR MRL ofi3E-04 mg/kg/day and therefore
non-cancer health effects are very unlikely. :

Total Ingestion Dose: When the 1ngest10n doses for both/pathways are :
combined, the total antimony dose is calculated to be 5.3E-05 and 9.9E-06 for children
and'adults, respectively (see Table 7). This is also below the USEPA’s RfD for chronic -
oral exposure ofi4E-04 mg/kg/day. For arsenic, the total dose was calculated to be 2.7E-
05 and 4.6E-06 for children and adults, respectively (see Table 7). This dose is also '
" below the ATSDR’s MRL for chronic oral exposure of 3E-04 mg/kg/day. Therefore, in
the exposure scenario oficombined ingestion dose from ingestion ofisoil and ingestion ofi
water while swimming, non-cancer effects from antlmony and arsenic present in this area
- are very unlrkely

. Lead:

.. Lead exposures to chrldren accessing the site using realistic scenarios were
evaluated using the USEPA IEUBK lead model and are presented below

Incidental tn'gesttonfrom soil and surface water when swimming: For this area,
the IEUBK model for assessing intermittent or variablé exposures at sites was used to
- estimate the contribution from ingestion of lead contaminated soil and surface water

- (USEPA 2003b). Since it is more plausible that children aged 12-84 months actively

play with the sand and swim at the site, the blood lead level as contributed by lead
contaminated soil and surface Water ingestion Was evaluated for this age interval. _

The assumptions for the lead exposure scenarro for chrldren aged 12 to 84 months
are as follows: :

L Chrldren were exposed to sorl and surface water. contarnrng lead each time the
area was visited over the three month period. The visit frequency was assumed to
" be five days per week over three months ofithe year. It was assumed that the
child does not retiirm to the site for the remainder of that year but continues to
retum every year from age of' 12 months through 84 months for three summer
months ofthe year (intermittent exposures).” This scenario considers a lead -

10




wash out'” penod in between the annual cycles of: 1nterm1ttent exposures over
the. course ofia child life from 12 - 84 months . :

2. The swimming was assumed to last one hour per visit.

3. The lead concentration ofiresidential soil was assumed to be 50 mg/kg (ATSDR

~ . 2002). The daily site soil and water exposures were added to the IEUBK model

altemate source parameter lEUBK model default values were used for all other
 variables (USEPA 2002). . -~ -

4. -The daily lead intake for use in the model was calculated using the average soil -
lead concentration (1,474 mg/kg) and average surface water lead concentration
(62 pg/L). Since the average soil lead in this area was driven by one very

_. elevated sample, an alternate analysis was also done excludrng this value and
using an average soil lead ofi602 mg/kg. The IEUBK model assumes lead-

* bioavailability of: 30% and 50% for soil lead and water lead, respectrvely The
calculatlon for the average soil lead concentration. of 1 474 mg/kg is shown
below: - '

Soil: 1,474 mg/kg*45’mg/day*(1/1000)*(5 ddys/7 days)*(30%) = 142 pg/day
_Water 62 pg/L*0.05 L/day*(5 days/7 days)*(50%)= .1 pg/day
Total lead 1ntake 14 2 pg/day + L1 pg/day =153 pg/day

I \/

* The predrcted geometnc mean blood lead levels and the probability of: blood lead levels :
exceeding 10 p g/dL (Po) for children are shown in the following table. The exposure -
estimate characterizes children who return to the site for a period ofithree months each
year, and whose added blood lead burden is e11m1nated during the 1nterven1ng months
between successrve annual exposures

AV RN = ,

! For seasonal exposures that are restricted to only a fraction of a year (e.g., summer months), some of the
lead burden accumulated during the exposure season will be eliminated during the intervening months
‘between seasonal exposures. However, the lEUBK model cannot simulate this loss of lead; model
predictiolis correspond to a full year of exposure to a contact exposure level regardless of the actual
exposure period. For seasonal exposures that occur in successive years, the TRW recommends that
exposures be simulated for individual age-years and predicted blood lead concentrations for each age-year :
of exposure be averaged (USEPA-540-R-03-008) OSWER # 9285.7-76 page 30. .
? Daily soil-dust ingestion rate is an age-specific range in the IEUBK model (85-135 mg/day) The USEPA

~ default child ingestion rate of 100 mg/day represents a reasonable central value for the age-specific range. °
" The soil-dust ingestion rate is a composite of soil ingestion (45%) and dust ingestion (55%); hence 45
mg/day is a reasonable ingestion rate for assessmg exposure to outdoor soil sources.

1 y



» Column. A . _ ‘Column B
Based on mean soil cone. of 1,474 Based on mean soil cone. of 602
Age mg/kg and water cone. of 62 pg/L. | mg/kg and water cone. of 62 pg/L |
- (months) Blood Lead o/ \b Blood Lead > e
5 Level udl) | "0 | pevel (ugdry P (%)
12-24 60 - 14 ’ 3.7 _ 1.8
24 - 36 53 85 33 09
36-48 | 48 | . 59 - 30 a 0.53
48-60 || - - 43 3.6 _ 27 024
60 - 72 3.8 2 . 24 ' 0.11
72-84 .34 - 1.1 2.1 -~ 0.05
. 12:84 ‘ , St .
| Intermittant, | - 4.6 .59 : 29 0.61

*Geometric Mean lead leveis in blood; proBability of blood lead level > 10 pg/dL

The. above table presents a range of p0551b1e nsks for chlldren who access the site
for three moriths of the year. The blood lead levels for all the age groups are below the
action level of 10 pg/dL for Column A and Column B. The Py value for the individual
age-years (from one to seven years) ranged from one to 14 percent for Colurim A and.
- from 0.05 to two percent for Column B. For the exposure scenario based on Column A,

it can be concluded that if a group of one to four year olds were to visit the site five days
a week for a penod of three months, more than 5 percent of them will have blood lead
levels above 10 pg/dL. For seasonal exposures that occiur in successive years for a period '
of seven years (one to seven years) for a child accessing the site, the predlcted blood lead
_ concentrations for each age-year of exposure were averaged and the mean blood level
_ was predicted to be 4.6 pg/dL with an associated Py value of 5.9 percent. It is more
_ likely that the exposure scenario will be the one that is presented in Column B, based on
the mean level that excludes the one elevated sample of 10,200 mg/kg. That particular
sample was collected from a piece of soil in an area infrequently accessed by individuals
(i.e., is not on the beach or on the shore-front). Accumulation of lead in fhe body can
~cause damage to the nervous or gastrointestinal system, kidneys,.or red blood cells
(ATSDR 2006). Children, infants; and fetuses are the most sensitive populations. Lead
may cause learning difficulties and stunted growth, or may endanger fetal development
Health effects associated with lead exposure, particularly changes in children's
- neurobehavioral development, may occur at blood lead levels so low as to.be essentlally
‘ w1thout a threshold (1 e., no NOAEL or LOAEL 1S avallable)

, An adult blood lead model estimated a gedmetric' mean blood lead level of 4.4
pg/dL for adult workers based on the high soil lead mean of 1,424 mg/kg and a surface
water concentration of 62 pg/L (see Table 12). As such, adverse health effects to adults
- assoc1ated Wlth lead ¢ exposures from this area are not expected.
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Area 2: Laurence Harbor Beach: Area between Seawall and first jetty - '

Antimony and Arsenic:
\

* Incidental tngestton JSrom soil: Antrmony and arsenic both had an average s01l
concentration of: 20 mg/kg. Using this concentration, the average daily dose from
ingestion was estimated to be 2.1E-05 mg/kg/day and 2.6E-06 mg/kg/day for children
and adults, respectively for both metals (see Table 8). This dose is below the USEPA’s
RfD for chronic oral exposure ofi4E-04 mg/kg/day for antimony and the ATSDR’s MRL
of 3E-04 mg/kg/day for arsenic. Therefore, non-cancer effects from antimony and’
arsen1c 1n sorl at this area are very unlrkely

Incidental ingestion from surface water when swimming: The average daily
dose from ingestion ofisurface water for antimony was calculated to be 1.0E- 05
' mg/kg/day and 3.4E-06 mg/kg/day for children and adults, respectively (see Table 8).
This is below the USEPA’s RiD ofi4E-04 mg/kg/day and therefore non-cancer health
effects are very unlikely. The average daily dose from ingestion ofisurface water for
arsenic was calculated to be 1.6E-05 mg/kg/day and 5.4E-06 mg/kg/day for children and
adults, respectively. This is below the ATSDR’s MRL ofi 3E-04 mg/kg/day and therefore
non-cancer health effects are very unlikely. .
Total Ingestlon Dose When the ingestion doses for both pathways are
- combined, the total antimony dose is calculated to be 3.1E-05 and 6.0E-06 for children
- and adults, respectively (see Table 8). This is also below the USEPA’s R{D for chronic
oral exposure ofi4E-04 mg/kg/day. F or arsenic, the total dose was calculated tobe 3.7E-
- 05 and 8.0E-06 for children and adults, respect1vely (see Table 8). This dose is also ‘
below the ATSDR’s MRL for chronic oral exposure ofi3E-04 mg/kg/day. Therefore, in
the exposure scenario ofi combrned ingestion dose from ingestion ofisoil and ingestion ofi
‘Watér while Swimming, ndii- cancer effects from antimony and’ arsenlc present in this area
" are very unlrkely ' : '

) ‘Lead: S
- S
Inctdental tngestton from soil and surface water when s sw:mmtng For this area, the ’
- IEUBK model for assessing intermittent or variable exposures at sites was used to
estimate the contribution from ingestion ofilead contamlnated soil and surface water
(USEPA 2003b) ' '

~otrwiwiz

" The assumptlons for the lead ¢ exposure scenario for chlldren aged 12 to 84 months are as
follows : : :

/ ’

1 ‘Chlldren were: exposed to soil and stirface water contarnlng lead each time the
area was visited over the three month period. The visit frequency was assumed to
be five days per week over three months ofithe_year. It was assumed that the
child does not retum to the sité for the remainder of;that year but continues to
retum every year from age ofi12 months through 84 months for three summer

13



S

months ofithe year (intermittent exposures). This scenario c'onsiders a lead
“wash-out” period in between the annual cycles of 1nterm1ttent exposures over the
course ofia child llfe from-12 - 84 months ' -

2. The swimming was assumed to last one hour per visit.
3. The lead eoncentration' ofiresidential soil .was assumed to be 50 mg/kg (ATSDR' ’
+-2002). The daily site soil and water exposures were added to the IEUBK model

altemate source parameter. IEUBK model default values were used for all other
*. variables (USEPA 2002) '

4. The daily lead intake for use in the model was calculated using the average soil

lead concentration (526 mg/kg) and average surface water lead concentration

(1,124 pg/L). The IEUBK model assumes lead bioavailability ofi30% and 50%
-for soil lead and water lead, respectively. The.calculation is shown below:

- Soil: 526 ‘m-g/kg*45mg/day*(l/ 1000)*(5 days/7 days)*(30%) = 5: 1 pg/day |
3 Water 1,124 pg/L*0.05 L/day*(S days/7 days)*(50%) = 20.1 pg/day
" Total lead intake: 5.1 pg/day + 20. 1 pg/day 25.2 pg/day =

~The predlcted geometric mean blood lead levels and the probabllxty of:blood lead levels
' exceedlng 10 pg/dL (Plo) for chlldren are shown in the followxng table '

_ , Based on mean soxl coné. of: 526 mg/kg and
- | Age (m(_)nths) . water. conae_of 1,124 ng/L- :
o ’ BlOOd Lead Level P ;,(o/) S
S _ (pg/dL) STl
— S 12-24 _ 84 . - 36
’ : 24-36 ‘ 7.3 25
36-48 - 6.7 20
48 - 60 _ 6.0 ' 14
60-72 | . 54 - - 9.3
72-84 48 - 59
12-84 . 6.4 18

*Geometric Mean lead levels in blood probablllty of blood lead level > 10 pg/dL

The geometric mean blood lead levels for all the age groups are below the action
level of 10 pg/dL. The Pjo value ranged from approximafely six to 36 percent for the 12-
- 84 months age groups. It can be concluded that ifia group ofione to seven year olds were
to visit the site five days a week for a period ofithree months, more than 5 percent of ~ -
them will have blood lead levels above 10 pg/dL. The predicted mean blood level for a -
child who accessed the site for three months ofithe years each successive year over a
'seven year period (1 — 7 years) was calculated to be 6.4 pg/dL with an associated Pyo
value of 18 percent. Overall, th1s area does pose a lead hazard to children.
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An adult blood lead model estimated a geometric mean blood lead level ofi4.7
pg/dL for adult workers based on the mean soil lead of 526 mg/kg and a surface water
concentration ofi 1,124 pg/L (see Table 12). As such, adverse health effects to adults
associated with lead exposures from this area are not expected. ' :

- Area 3: Laurence Harbor‘Beach: Area between first and second jetty -
Lead:

. Incidental ingestion from soil: For this area, the IEUBK model for assessing'
intermittent or variable exposures at sites was used to estimate the contrlbutron from .
_mgestron of lead contammated sorl (USEPA 2003b) -

The assumptlons for the lead exposure scenarlo for children aged 12 to 84 months are as
follows: L

1. - Children were exposed to soil containing lead each time the area was visited over
the three month period. The visit fréquency was assumed to be five days per
week over'three.monthsofx the year. It-was assumed that the child does not retum
to the site for the remainder ofithat year but continues to retum every year from-
age of 12 months through 84 months for three summer months ofithe year
(intermittent exposures). This scenario considers a lead “wash-out” period in
between the annual cycles of 1nterm1ttent exposures over the course ofia child life
from 12 84 months C :

2. The lead concenttation of residential sorl was assumed to be 50 mg/kg (ATSDR
..2002). The daily site soil exposure was added to the IEUBK model altemate -
.__source parameter lEUBK model default values were used for all other varlables
(USEPA 2002) e - -
3 The dally lead intake for use in the model was calculated using the average sojl
- lead concentration (321 mg/kg): The IEUBK model assumes lead bloavallabrlrty
ofi 30% for soil lead The calculatlon 1s shown below .

Cmm eI Sorl: 321 mg/kg*45mg/day*(l/ 1000)*(_5 days/7 days)*(30%)_= 3.1 pg/day

4 e
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The predicted geometric mean blood léad levels and the probability ofiblood lead levels

“exceeding 10 pg/dL (P,o) for children are shown in the following table:

S Based on mean soil cone. of
" Age ; 321 mg/kg -
(months) Blood. Lead o raib
| Level* (prd) | P (%)
12 -24 2.6 0.2
24-36 |- 23 -~ 0.09
36 - 48 2.1 ' 0.05
48 - 60 1.9 ‘ 0.02
.60 - 72 S O AR 0 X1)
72-84 |- 1.5 0

3Geometric Mean lead levels in blood; "probability of
- ~ blood lead level > 10 pg/dL

The blood lead levels for children aged 12-84 months are below the action level
(10 pg/dL). ‘The Pyo values are below the recommended protection level ofifive percent.

‘There is no lead assocxated health risk for these age groups from ingesting soil i in this
* area.

An adult blood lead model estimated a geometric mean blood lead level ofi2.5
pg/dL for adult-workers based on the mean soil lead ofi321 mg/kg (see Table 12). As
such, adverse health effects to adults assoc1ated with lead exposures from this area are
not expected

Area 4: Laurence Harbor Beach: Area between thlrd jetty and Cheesequake Creek
Inlet eastern jetty .

7

Antlmony and Arsenic:

Incidental ingestion from surface water when swimming: The average daily.
dose from ingestion ofisurface water for antimony was calculated to be 3.2E-05
mg/kg/day and 1.1E-05 mg/kg/day for children and adults, respectively (see Table 9).
This is below the USEPA’s RfD of 4E- 04 mg/kg/day and therefore non-cancer health
arsenic was calculated to be 7.9E-06 mg/kg/day and 2.7E-06 mg/kg/day for children and .
adults, respectively (see Table 9). This is below the ATSDR’s MRL of 3E-04 mg/kg/day
and therefore non-cancer health effects are very unhkely

Lead

- Incidental ingestion’from surface water when swimming: For this area, the IEUBK

model was used estimate the contribution from ingestion ofilead contamlnated surface
water when swimming.. -
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The assumptrons for the lead exposure scenarro for chrldren aged 12 to 84 months are as
follows: D :

1. Children were exposed to water containing lead each time the area was visited.
The visit frequency was assumed to be five days per week over three months of: -
~ the year. It was assumed that the child does not retum to the site for the
remainder of that year but continues to retum every year from age ofi 12 months
- through 84 months for three summer months ofithe year (1nterm1ttent €Xposures).
This scenario considers a lead “wash-out” period in between the annual cycles of
'1nterm1ttent exposures over the course ofia child life from 12 - 84 months

20 The..swrmmlng was assumed to last one hour per v1s1_t. R

3. The daily lead intake for use in'the. model was calculated using the average
surface water lead concentratlon (70 pg/L). The calculation is shown below

Water: 70 pg/L *0.05 L/day (5 days/7 days) (50%) =1.25 pg/day

4. The lead concentration of residential soil was assumed to be 50 mg/kg (ATSDR _
~2002). The daily site water exposure was added to the IEUBK model alternate
' source parameter. lEUBK model default values were used for all other variables
(USEPA 2002). -

"~ The predrcted geometnc mean blood lead levels and the probabrllty ofiblood lead levels '
exceedrng 10p g/dL (Pm) for children are shown in the followrng table

. Age Based on‘mean water cone. of 70 pg/L '
n Blood Lead Level® : '

_(m“ 9 _(pg/dL) Pu (%)
12-24 2.0 ~-.0.03
24-36 1.8 i 0.02
36-48 .17 . 001

o 48-60 | 15 T o

60-72 | 13 | 0
72- 84 1.2 0

? e ———Geometﬂc -Mean lead levelsm blood probabrhty of blood-lead level—>10 ug/dL

The blood lead levels for chrldren aged 12 84 months are below the actlon level
"(10 pg/dL). The P, values are below the recommended protection level of five percent. -
- There is no lead associated ‘health: risk for these age groups from 1ngest1ng surface water
in this area. ' :

- T L T T s

e An adult blood lead model est1mated a geometnc mean blood lead level of: -
2. 1p g/dL for adult workers based on the mean surface water lead of 70 pg/L (see Table

J
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12). As such, adverse health effects to adults assocnated w1th lead exposures from this .
area are not expected.

'Area 5 Cheesequake Creek Inlet Western Slag Jetty in Sayrevnlle

Antlmonv Arsemc and Copper:

Incidental ingestion from soil: Based on an average concentration of 1 054
mg/kg for antimony, the average daily dose from ingestion was estimated to be 1.1E-03
mg/kg/day and 1.3E-04 mg/kg/day for children and adults, respectively. (see Table 10). -
The adult dose is below the USEPA’s RfD for chronic oral exposure ofi4E-04 mg/kg/day
and therefore non-cancer health effects are very unlikely. The child dose is above the -
USEPA’s RfD. The chronic oral RfD for antimony is based on reduced longevity, blood
-glucose, and altered cholesterol levels ofia group of rats in an oral bioassay study. A
_ lowest-observed-adverse-effect level (LOAEL) ofi0. 35 mg/kg/day and an uncertainty
factor ofi 1,000 were used to calculate the oral RfD. The average daily dose for children

is lower than the LOAEL by a factor of approximately 320. For children who access the
jetty on a regular basis such as the assumptions used (5 days a week, 3 months a year),
there is a potential for non-cancer health effects from this exposure pathway, although
this is expected to be unlikely based on the LOAEL comparison.

For arsenic, the average daily dose from ingestion based on an average

- concentration ofi 786 mg/kg was estimated to be 8.3E-04 mg/kg/day and 1.1E-04 .
- mg/kg/day for children and adults, respectively (see Table 10). The adult dose is below
the ATSDR’s MRL for chronic oral exposure ofi3E-04 mg/kg/day and therefore non-
cancer health effects are very unlikely. The child dose is slightly above the ATSDR’s
MRL for chronic oral exposure ofi3E-04 mg/kg/day. The MRL is based on ‘
hyperplgmentatlon keratosis and possible vascular-complications observed in humans
(ATSDR 2007). A no-observed-adverse effect-level (NOAEL) ofi8.0E-04 mg/kg/day -

_and an uncertainty factor ofi3 was used to calculate the MRL. - The average daily dose for '
a child is approximately the same as the NOAEL. Although there is a potential for non-
cancer health effects for children from this exposure pathway, it should be noted that the
calculated dose is approximately the same as the NOAEL, i.e., a level at which no-effects
were seen in a human study. Additionally, the MRL in based on what is termed as less
serious health effects such as hyperpigmentation and keratosis. Therefore, the llkellhOOd
of any potentlal health effects from this pathway is low

A The average daily dose from ingestion oficopper was estimated to be 1.6E-03

- mg/kg/day and 1.9E-04 mg/kg/day for children and adults, respectively (see Table 10).
This dose is below the EPA’s RfD for chronic oral exposure ofi 1E- 02mg/kg/day,
‘therefore, non-cancer health effects are very unlikely. ’

‘Incidental ingestion from surface water when swimming; The average daily
dose from ingestion ofisurface water for antimony was calculated to be 2.8E-05
mg/kg/day and 9.6E-06 mg/kg/day for children and adults, respectively (see Table 10).
This is below the USEPA RfD ofi4E-04 mg/kg/day and therefore non-cancer health ;
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- effects are very unlikely. The average daily dose from ingestion ofisurface water for
arsenic was calculated to be 1E-05 mg/kg/day and 3.4E-06 mg/kg/day for children and
adults, respectively (see Table 10). This is below the ATSDR MRL ofi3E-04 mg/kg/day
and therefore non-cancer health effects are very unlikely. For copper, the average daijly
dose from 1ngest10n was estimated to be 2.7E-05 mg/kg/day and 9.3E-06 mg/kg/day,
which are well below the ARSDR MRL ofi 1E-02 mg/kg/day (see Table 10). Non-cancer
effects from copper in surface water at this area are very unlikely. -

. Total Ingestion Dose: When the ingestion doses for both pathways are
combined, the total antimony dose is calculated to be 1.1E-03 and 1.4E-04 for children
and adults, respectively (see Table 10).. The child dose is above the USEPA’s RfD for
chronic oral exposure ofi4E-04 mg/kg/day. For arsenic, the total dose was calculated to
be 8.4E-04 and 1.1E-04 for children-and adults, respectively (see Table 10). The child
dose is above the ATSDR’s MRL for chronic oral exposure ofi 3E- 04 mg/kg/day
Therefore the combined ingestion dose from mgestwn ofisoil and ingestion ofiwater -
while swimming has the potential to cause non-cancer health effects in children for both

- metals. As illustrated in the ingestion from sorl section above, the likelihood is =

‘ consrdered to be low ~ ~ : ’

- Lead:” Since the average soil lead concentration (52 499 mg/kg) 1s O hrgh the IEUBK .
model can not used for evaluating this as this would yield blood lead levels above 30 -

- pg/dL. The model is not empirically validated for blood levels above this value. Based
on comparison to the USEPA screening guidance value 0f:400.mg/kg and observed
activities such as walking,. ﬁshmg, clamming, crabbing, sitting on slag, eatrng/dnnkmg
noted in this area, it can be concluded that lead-related health effects could result from

_ exposure to adults and children who recreate in this area. = .

Area 6: Laurence Harbor park and playground area = ...

- Antrmony and Arsenrc:. _

© + &~ - =" Incidental ingestion from soil: Given the described assumptions about exposure
: frequency and duration and an average concentration ofi 11 mg/kg for antimony, the
~ average daily dose from ingestion was estimated to be 1.2E-05 mg/kg/day and 1.4E-06
-~ mg/kg/day for children and adults, respectively (see Table 11). This dose is below the
"EPA’s RID for chronic oral exposure ofi 4E-04 mg/kg/day. Therefore, non- cancer health
effects from antimony in soil at this area are very unlikely. For arsenic, the average da11y

7'—-*~‘-dose fronringestion was estimated to'be 1.3E-05 mg/kg/day and 1.5E-06 mg/kg/day for

= children"and adults, respectively (see Table 11). This dose is below the ATSDR MRL
" .and EPA’s RfD for chronic oral expostlre ofi3E-04 mg/kg/day Non-cancer effects from .
arsenic in soil at thrs area are very 1m11ke1y
- Cancer Health Effects . . L o
- B — The site-specific lifetime excess cancer nsk (LECR) 1nd1cates the cancer potent1a1
o of contammants LECR estimates are usually expressed 1 1n terms of IEXCess cancer cases .

e

\

.19_.



~ slope factor. -

in'an exposed populatron in addrtron to.the background rate of cancer. For perspectrve

the lifetime risk of being diagnosed with cancer in the United States is 46 per 100

1nd1v1duals for males, and 38 per 100 for females; the lifetime risk of being dragnosed

- with any of several common types of cancer ranges approximately between I in 100 and |

10 in.100 (SEER 2005). Typically, health guideline CVs developed for carcinogens are
based on a lifetime risk of one excess cancer case per 1,000,000 individuals. ‘ATSDR -

‘considers estimated cancer risks of less than one additional cancer case among one

mrllron persons exposed as insignificant or no increased risk (expressed exponentrally as
10°%). ,' ~ :

.According to the United States Department of Health and Human. Services
(USDHHS), the cancer class of contaminants detected at a site is as follows:

1'= Known human carcinogen
2= = Reasonably anticipated to be a carcrnogen
3= Not classrﬁed - '

Exposure doses for cancer rlsk assessment were calculated using the following

- formula: _

A

CxIRxEFx ED.
BW AT

Cancer Exposure Dose (mg/kg/day) =

Where C = concentration of contamrnant in soil (mg/kg) or concentration of
~ contaminant in water (pg/L);
.- IR = soil ingestion rate (mg/day) or water ingestion rate (L/day)
'EF = exposure factor representing the site-specific exposure scenario;
ED = exposure duration (year);
- BW = body weight (kg); and,
AT averagrng time (year).

N

The LECR was calculated by multrplylng the cancer exposure dose by the cancer

Antrmony and copper are not classrﬁed as carcrnogens Lead has been classified
as a carcinogen by the USDHHS? and the USEPA*. The carcinogenicity of inorganic
lead and lead compounds has been evaluated by the USEPA (USEPA 1986, 1989). The
USEPA has determined that data from human studies are inadequate for evaluatingthe :
carcinogenicity of lead, but there are sufficient data from animal studies which

__demonstrate that lead induces renal tumors in experimental animals. In addrtron there
" are some animal studies which have shown evidence of tumiot induction at other sites

(i.e., cerebral gliomas; testicular, adrenal, prostate, pituitary, and thyroid tumors). A
cancer slope factor has not been derived for inorganic lead or lead compounds SO NO

~ ’Lead and Lead Compounds are llsted in the Eleventh Edltlon of the Report on Carcmogens as reasonably '

anticipated to be human carcinogens” (NTP 2006) *
“Probable human carcinogen (B2)
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estimation of: LECR can be made for lead exposure. Arsenic has been classified by the
USEPA and USDHSS as.a known human carcinogen based on sufficient evidence of.
carcinogenicity from human data (ATSDR 2007). Ingestion of:elevated levels of:
inorganic arsenic has been associated with mcreased risk for cancer of the liver, bladder

- kldneys prostate and lungs. :

Based on the USEPA Exposure Factors (USEPA 1997 USEPA 2008) and site-
specific conditions, the followinig assumptions were used to calculate the exposure doses
- and the corresponding LECRs for adults from exposure to arsenic in surface soil and
surface water: S :

| Receptor | Ingestion |. ‘No. of Days Off Years | B04Y
: Media | p;oulation Rate - | £xposurePer | g oosed Weight
: | - | Fopulat | | Year P (kg)
o | Soil AduIt. 50 rug/day 60 days & days - 1
S S —| perweek,3 .. | 30 ° 70
Surface | - | 007L/day |monthsperyear) -| - |-
water i - - : ‘ o

N

The theoretical cancer r1sks from long—term exposure to arsenic in the six areas are
» .. presented in Table 13. o0 RN :
Area l: Exposure to an average sorl arsenic concentratlon of 20 mg/kg represents
- aslight increased theoretical cancer risk (the potentlal for two excess cancers per
-1,000,000 1nd1v1duals exposed) for adults who may.contact contaminated soil in this area.
~ This theoretical exdess cancer risk is not corisidered to be s1gn1ﬁcant ‘The LECR was
estimated to be ong excess cancer per 1,000,000 individuals exposed for the swimming
exposure scenario. This theoretical excess cancer risk is not considered to be significant.

-7 .Area2: The theoretical cancer risk from exposure to an average soil arsenic
~ concentration ofi20 mg/kg and an average surface water concentration of:30 pg/L was
estimated to be two and three excess cancers per 1,000,000 individuals exposed,
.. respectively. This represents a slight increased theoretical cancer nsk for individuals - -
who access this area five days per week for three months of: the year. This theoretlcal
© excess cancer risk is not consrdered to be s1gn1ﬁcant o o
"Areas 5 At the mean sorl arsenic concentratlon of: 786 mg/kg, an.excess cancer =~
risk of approximately six cancer cases per 100,000 individuals was determined. This -
~ - calculated LECR is.considered to.be.a low increased risk when compared to the
' ‘background risk for all or spec1ﬁc cancers. The theoretical cancer risk from exposure to
‘an average surface water arsemc concentration of 19 pg/L was estlmated to be two excess )
~ cancer risk for 1nd1v1duals who access th1s area five days per week: for three months of:
-the year. This theoretical excess cancer risk is not considered to be significant. -

N
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Area Area 6: Based on average arsenic concentration in sorl (12 mg/kg) the calculated
- LECR was determined to be approximately one excess cancer per 1,000,000 rndrvrduals
_This theoretical excess cancer risk is not consrdered to be srgmﬁcant

~

>""'v‘

’

Conclusions

The completed exposure pathways, including ingestion ofisoil and surface water
when swrmmrng or engaging in recreational activities to adults and children, were
evaluated for six areas as specified by the USEPA comprising the Raritan Bay Slag site.
Non-cancer and cancer health effects of the contaminants of concern, which are
antimony, arsenic, copper and lead, were assessed in the previous section. Based on ;

~observed activity patterns at the site and the results of NJDHSS evaluation of the USEPA
' "v samplmg results the followmg conclusrons can be made for the six areas revrewed

_ Area 1: This is the Laurence Harbor Seawall area that includes the slag area at
the base of the park on the waterfront (including along Margaret’s Creek). Observed uses
of this area are ﬁshrng, clamming, walking, dog walking, sitting on slag, and
eating/drinking. Non-cancer health effects are not expected to result from exposures: to

- antimony and arsenic in surface soil and water for children and adults accessrng this area,

“based on the assumptrons used. The theoretical excess cancer risk from arsenic present in
soil and surface water was not considered to be significant. The potential for adverse
health effects to adults associated with lead exposures from this area are not expected.
Child lead exposures were evaluated using the USEPA IEUBK lead model. It can be

. concluded from the model results that ifia group of one to four year olds were to visit the

‘site five days a week for a period of three months, more than 5 percent of them will have

blood lead levels above 10 pg/dL which i is the blood lead level oficoncern established by

the U.S. Centers for Disease Control and Prevention. Previous NJDEP sampling _
indicated elevated levels of antimony, -arsenic, copper and lead in this area. Although the
USEPA data results were not as consistently elevated as the NJDEP results, it may be that
different areas were selected for sampling being that Area 1 encompasses a large area.

- Based on prevrously detected elevated lead result and conclusions drawn from USEPA

data, NJDHSS concludes that this area représents a Public Health Hazard based on lead

- exposures to children. Actions should be taken to restrict access to this area. .

Area 2: This area compnses the Laurence Harbor beach area between the Seawall

. _and the first jetty. Observed uses of this area are walking, running, playing, sitring, lying

.on blanket, digging, shell/rock collecting, swimming, eating/drinking, ATV use, and
fishing from first jetty. Non-cancer health effects are not expected to result from
exposures to antimony and arsenic in surface soil and water for children and adults
accessing this area, based on the assumptions used. The theoretical excess cancer risk
from arsenic present in soil and surface water was not-considered to be significant. It can
" be concluded that if a group ofione to seven year olds were to visit the site five days a.
week for a period of three months, more than 5 percent ofithem will have blood lead |

;
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levels. above 10 pg/dL. The potentral for adverse health effects to adults assoc1ated w1th
lead exposures from this area are not expected ~

~ This area is readlly access1ble to 1nd1v1duals as it is located near the main parking
area for the Laurence Harbor beach area. Previously, based on an elevated lead hot-spot,
NJDHSS had made recommendations to restrict access to a part ofithe beachfront in this
area. Snow.fencing was erected earlier in 2007, but a site visit in December 2008
revealed that the fence was in disrepair. The site visit also revealed that the fence was
easily circumvented at low tide. The majority ofithe surface samples in Area 2 were
elevated above the USEPA Screen1ng Guidance value for lead (400 mg/kg); thesc,
_elevated samples were dispersed throughout this area. Furthermore, limited subsurface
“samples focused mostly on the previously sampled lead hot-spot area behind the snow
fencing. It is unclear how much subsurface soil in the main beach area has been
impacted by lead contamination.. This is important to note as young children frequently
dig deep into the sand or bury themselves in sand as part ofitheir playing activities.
NJIDHSS concludes that this area represents a Public Health Hazard based on lead

© exposures to children. ACthl’lS should be taken to restrict access to th1s area.
).

- Areal 3; Th1s is the Laurence Harbor beach area between the first and second
jetty. Observed uses ofithis area are walking, shell/rock collecting, and ATV use. The
results for antimony and arsenic in surface soil were all rejected on the basis on
“laboratory quality assurance/control; therefore exposures to these metals could not be -
“evaluated. ‘There weére two soil lead samples that were elevated above the USEPA
Screening Guidance value. The IEUBK model results show that the blood lead levels for
children aged 12-84 months are below the action level (10 p g/dL) The Py values are
below the recommended protection level ofifive percent. There is no lead-associated
health risk for these age groups from ingesting soil in this area. The potent1al for adverse
‘health effects to adults associated with lead exposures from this area are not expected.
NIDHSS concludes that this area represents ah Indeterminate Public Health Hazard
based on unavallablllty ofidata for antimony and arsen1c

_ - Area 4: This beach area is between the third jetty and Cheesequake Creek Inlet
eastem jetty. Observed uses are walking, running, playing, lyifig on blanket, swimming,
- fishing, sitting, and eating/drinking. The soil samples were below the comparison level;
therefore health effects associated with soil exposures are not expected for this area.
Non-cancer health effects are very unlikely for the swimming exposure scenario.
Additionally, there is no lead associated health risk for children and adults ingesting
. ——=surface-water in this area.-NJDHSS concludés-that this area- represents a No Apparent

- -~ - - Public Health- Hazard based on the evaluation ofi data; -

o Area 5 Th1s area oficoncem based on sampling results is the Cheesequake Creek ‘

- ~Inlet Western Slag Jetty (where activities such as walking; fishing, clamming, crabbing,

A sitting on slag and eating and drinking have been noted). For children and adults who

-—— - access the jetty on a regular basis-such as the assumptions used (five days a week, three
_ months a year), there is a potential for non-cancer health effects from ingesting soil in

this area, based on antimony, arsenic and lead levels present in thé soil. Non-cancer

~
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health effects are very unlikely based on the swimming exposure scenario with regard to
antimony and arsenic. - At the mean soil arsenic concentration of 786 mg/kg, an excess
cancer risk of approximately six cancer cases per 100,000 individuals was determined.
This calculated LECR is considered to be a low increased r1sk when compared to the -
background risk for all or specrﬁc cancers. -

The surface-soil results (see Table 5) from this area show an extremely high

* concentration of:lead, present at levels hazardous to both adults and children (maximum

lead concentration of 198,000 mg/kg). Seven out of.eight samples were elevated above
“the USEPA Screening Guidance value., Based on comparison to the USEPA Screening . .
Guidance value of 400 mg/kg and observed activities such as walking, fishing, clamming,
crabbing, sitting on slag, eating/drinking noted in this area, it can be concluded that there
is a potential for health effects associated with this area for adults and children. No one
- should be accessing this area and engaging in the above mentioned activities. NJDHSS
concludes that this area represents a Public Health Hazard based on potential health
‘effect associated with elevated levels of antimony, arsenic and lead in soil. -

Area 6: This is the Laurence Harbor park and playground area where activities -
such as walking, mnning, playing, sitting and eating/drinking have been observed.
Antimony and arsenic were elevated in some samples; however, it was determined that’
non-cancer health effects from antimony and arsenic in soil at this area are very unlikely.
The theoretical excess cancer r1sk from arsenic present in soil was not considered to be
significant. NJDHSS concludes that this area represents a No Apparent Public Health
~ Hazard based on evaluation ofidata. Pica behavior was not specifically evaluated for
- Area 6. Because the contaminant levels are low, even if a pica child were to ingest soil
contaminated with antimony and arsen1c it would not llkely result in harmful health
effects. T . —

In summary, the NJDHSS and ATSDR consider Areas I, 2 and 5 to be a Public

" Health Hazard based on data provided to NJDHSS as of November 2008. High lead -
~levels in surface and subsurface soil and in surface water could result in lead exposures of-
health concem from recreational activities as mentioned in detail above. Although
NJDHSS and ATSDR are aware that such activities are less likely to be occurring at the
present time (winter), it is strongly recommended that appropr1ate actlons be taken to
restrict access before the summer season commences: - :

Recommendations

1 “The USEPA should restrict access to the followrng areas: the slag area at the base '
~ ofithe-park on the waterfront (Area 1), the beach area between the Seawall and the
, first jetty (Area 2), and the Cheesequake Creek Inlet Westem Slag Jetty (Area 5).

2. The USEPA should consrder Te- sampllng areas for which laboratory samples were
reJected ' -
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" Public Health Action Plan (PHAP)

The purpose of a PHAP is to ensure that this health assessment not only identifies

public health hazards, but also provides a plan of action designed to mitigate and prevent
- adverse human health effects resulting from exposure to' hazardous substances in the
- environment. Included is a commitment on the part of ATSDR and NJDHSS to follow- -
up on this plan to ensure that it is implemented. The public health actions to be.
implemented by the NJDHSS and the -'ATS-'DR are as follows: :

Public Health Actions Undertaken by NJDHSS and ATSDR -

.1.-

The NJDHSS and ATSDR reviewed available environmental data and other relevant
information for the Raritan Bay Slag site to determine human exposure pathways and
public health i issues. : :

In 2008, a Letter of Techmcal Assrstance was prepared and 1ssued by the NJDHSS
recommending the installation of snow fencing around a lead hot-spot in the beach
area in Area 2, : :

The NJDHSS and ATSDR conducted two site visits and met wrth USEPA staff to
identify commumty concems. _ -

Public Health Actions Plarlrled by NJDHSS and ATSDR

(

Copres of thls health consultatron will be provrded to concemed res1dents in the

',_,wvrcmlty of the s1te via. the townshrp lrbrarles and the Intemet.

In cooperatron wrth the USEPA publrc meetmgs can be scheduled, if needed, to
discuss the ﬁndmgs of this report and to determme and address any addltlonal
community concems. -

As addifional site-related contammatron data (e.g., from biota and slag) become
available, the NJDHSS and ATSDR will prepare health consultation(s) in order to

: evaluate the publrc health 1mplrcatlons of potential contammatron

' New envrronmental toxrcologrcal or health outcome data or the results of

1mplementmg the recommendation and proposed actions, may determine the need for
additional actions at this site. The ATSDR and the NJDHSS will reevaluate and

hexpand the PHAP as warranted - [
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Table 5: Area 5: Cheesequake Creek inlet western slag jetty in SayreVille

~

35 -

Surface Soil
- : Comparison Number of
. . Average Exceedances of
Contaminant | Range (mg/kg) Value (CV) ’
‘ : , (mg/kg) (mg/kg) CV/No. of
. ' Samples Taken
Surface (0-2”) , '
Antimony - 11-3,120 1,054 20 (RMEG) 7/8
Arsenic 19 - 2,470 786 19 (NJRDCSRS) - 7/8
Copper 175-4,630 | 1,485 500 (EMEG) 4/8
Lead 231 - 198,000 52,499 | 400 (USEPA) 7/8
Sub-surface (6-18”) ' ' - - -
| Antimony 7-419 144 | 20 (RMEG) 13
Arsenic 8§-228 84 | 19 (NJRDCSRS) 1/3
Copper 34 - 489 200 500 (EMEG) 0/3
Lead 172-21,500 | 7,468 400 (USEPA) 2/3
o A
" Surface Water =~ '
B N B : Comparison ~ Number of
Contaminant | Range (pg/L) Average | - yojue (CV) Exceedances of
_ (pg/L) |. . ogl) CV/No. of .
: - . -~ Samples Taken
| Antimony - 21-62 54 4 (RMEG) o 12/12
'| Arsenic 2.5-80 19 3 (EMEG) 9/12
Copper - 25-197 52 | 100 (EMEG) - 2/12
Lead 3.4-1,810 378 - |. 15(MCL 4/12 .
: ) Action Level) .
Sediment
B ' Rénge Average Comparison Exl\cI:encllgﬁZ:sfof
Contaminant | - okg) | (mgke) V?ll:l'ge/l((cg)v ) “CV/No. of .
. ' o Samples Taken
Antimony 1-3,270 . 369 20 (RMEG) 6/14
Arsenic 3-2,100 234 19 (NJRDCSRS) - 6/14
Copper 11-2,050 282 500 (EMEG) 2/14
Lead 30-2,150 572 400 (USEPA) 3/9
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Table 4. Area 4: Laurence Harbor Beach: Area between third |ettv and
Chees eguake Creek mlet eastern lettv - :

Surface Soil (0-27)

Number of

- | | Range Ave.rage Comparison = | Exceedances |
Contaminant (m g/kg) (mg/kg) : Value (CV) of CV/No. of
' 1 ' (mg/kg) . Samples

) ' L Taken
Antimony 6-7 6.2 20 (RMEG) 0/25
Arsenic '1.9-9.2 3.1 19 (NJRDCSRS) - 0/19
‘Copper 07-15 5| 28 500 (EMEG) 0/19
|Lead -] 17-94 14 - 400 (USEPA) 0/25
‘Surface Water ) v
o Number of -
Contaminant Range . _Averag'e' } Comparison - - Et)" éé\ijll::c(e):'
egl) | gLy | Value ) (p8/L) | Vg, e,

, - L _Taken .
Antimony - 60 - 60 60 4 (RMEQG) 6/6
Arsenic 12-16 15 3 (EMEG) . - - 6/6

| Copper - "~ 4-25 16 100 (EMEG) ° 0/6
Lead ~39-99 70 " 15 (MCL Action - 4/4
o : " Level)
Sediment - i T :
, o Number of
. | Range * | Average Comparison | Exceedances
Contaminant (mg/kg) (m o/kg) |- Value (CV) = | of CV/No. of
-1 TR (mg/kg) Samples
- . R — | T —~Taken .
Antimony 6.1-8.5 69 20 (RMEG) 0/20
- | Arsenic.. . | - 1.1-37 |. 22 19 (NJRDCSRS)- | - 0/19
Copper 0.44-43 1.1 | - 500(EMEG) |  0/19
Lead 1.2-11 3.3 | 400 (USEPA) 0/19
PR I
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Table 3a: Area3: ﬁagrence Harbor Beach: Area between first and second jetty

Surface Soil (0-27)

, . C " Number of

Contaminant Range Average | Comparison Value | Exceedances of

(mg/kg) (mg/kg) (CV) (mg/kg) CV/No. of

' ’ . | Samples Taken
Antimony NA- - NA 20 (RMEG). NA
Arsenic NA NA 19 (NJRDCSRS) NA
Copper 4.2-76 20 500 (EMEG) 0/10
‘Lead 109 - 935 321 400 (USEPA) 2/10

NA: Not Available as all sample results were rejected

Table 3b: NJDEP May -J uly‘2007 surface soil (0-3”) sampling results

_ : Number of
Contaminant Range Average Comparison Value | Exceedances of
_ . (mg/kg) (mg/kg) (CV) (mg/kg) ~ CV/No. of
e R " | Samples Taken
Antimony '9.3-18. 14 20 (RMEG) - - 0/2
Arsenic 15-24 20 19 (NJRDCSRS) - 1/2
Lead 245 - 260 253 400 (USEPA) 0/2.
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Table 2a: Area 2: Laure

nce Harbor Beac"h: Area between Seéwall and

‘ - first jetty v
Sediment
a ' : ’ ~ Comparison _ Number of
. Range Average | = | | Exceedances of
: .Con_tammant- (mg/kg) (mg/ke) | V?;l:;/l(((g:)‘,)~ | CV/No. of‘
' B . .| Samples Taken |

Antimony 4.6 -33 13 20 (RMEG) 2/12 ‘ '
Arsenic 5.1-56 17 19 (NJRDCSRS) 3/12
Copper 13 - 47 0.42 500 (EMEG) 0/12
Lead 200-533 | 22 400 (USEPA) 4/12

Table 2b: NJDEP May — July 2007 surface soil (0-3”) sampling results

‘ Range Average Comparisdn N Eg::li:zz:sfof
Contaminant (mg/kg) (mg/kg) Valqe/l((_CV) CV/No. of
. S (mg/ke) Samples Taken
Antimony 18 - 68 51 20 (RMEG) 2/3
~ Arsenic - 26 - 55 40 19 (NJRDCSRS) 3/3
Lead 334 - 1,090 690 - 2/3

400 (USEPA)
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Table 1b: ’NJDEP'May — July 2007 surface soil (0-3”) sé‘mplin‘g-resu‘lts ’ o

1 Lead

18,503

400 (USEPA)

o
\

_ : : Number of
_ ' Range Aver#ge | Comparison Exceedances
Contaminant (mgkg) | (mg/keg) Value (CV) of CV/No. of
- g g - gke - (mg/kg) Samples
- . ' Taken
Antimony | 46-12900 | " 1,337 20 (RMEG) 20/23
Arsenic 24 - 3,350 - 365 | 19 (NJRDCSRS) 22/22
Copper 43 - 3,590 668 500 (EMEG) 7/15.
155 - 142,000 - 22/24

‘Table 2a: Area 2: Laurence_ Hrarl.)or Beach: Area betWeéﬁ Se:\!’wall and

3

first jetty
Surface Soil
, o "Number of
. Raﬁge Average Comparison | Exceedances:
Contaminant (mg/kg) (mg/kg) Value (CV) ~ | of CV/No. of
R > (mg/kg) - Samples
. : ’ _ Taken
Surface (0-2) - . _ B
Antimony - |- .08-74._ | 20 . 20(RMEG) |  6/16
Arsenic 3.2-91 20 19 (NJRDCSRS) . 6/16
Copper 2.8-114 29 500 (EMEG) 0/17
Lead 58 -1,630 526 400 (USEPA) 7/12
Sub-surface (6-18”) o
Antimony - 18-832 332 20 (RMEG) 3/4
Arsenic 20-602 238 19 (NJRDCSRS) 4/4
Copper 27 - 704 338. ] 500 (EMEG) 4/4
Lead 649 - 23,800 11,025 | - 400 (USEPA) 4/4
- Surface Water o
‘ : : Number of
c Comparison | Exceedances
Contaminant | Range (pg/L) Average ‘Value (CV) of CV/No. of
ge (pg/L) L) _
o | (.“g/ (pg/L) Samples- |
_ - : - Taken
Antimony 12-29 19 4 (RMEG) 6/6
Arsenic . 25-36 30 3 (EMEG) 6/6
Copper 22-83 - 53 - 100 (EMEG) 0/6
Lead 686 - 1,780 . 1,124 15 (MCL Action 6/6 -
: 3 Level) ‘




Tvable la: Areal: Lauréhég Harbor Seawall: Slaﬁg.area' at the base of the park _

30

Surface Soil
o - Comparison Number of
Contaminant Range | Average Value (CV) Exceedances of |
B (mg/kg) (mg/kg) (mg/kg) CV/No. of
: , 1 . — | Samples Taken
Surface (0-2”) . . '
Antimony 6.9-120 35 20 (RMEG) 3/6
Arsenic 0.76 — 48 20 19 (NJRDCSRS) 3/6
- | Copper 1.3-315 .75 500 (EMEG) 0/11
Lead 11-10,200 | 1,474 - | 400 (USEPA) 6/11
Sub-surface (6-12”) ' 3 ' _
Antimony _ NA* NA 20 (RMEG) NA
Arsenic NA NA 19 (NJRDCSRS) NA
Copper 2.7-51 22 500 (EMEG) .04
Lead 23-1,100 525 - | 400 (USEPA) - 2/4
“* Not Available '
Surface Water .
Range | Averagé Comparison 'Eﬁfge!gglelz:sfdf
antammant (/L) gl | Va(lue/iC)_V) CV/No. of
. : ' Pg Samples Taken
Antimony 1.4 —60 30 4 (RMEG) 16/24
-Arsenic . 10-25 11 3 (EMEG) 24/24
Copper - 2.2-53 21 100 (EMEG) 0/24
Lead 10 - 298 62 15 (MCL Action 17/24
. - Level) :
Sediment - /
l.{an.g‘e. Average | - .Comparison Egge[:li:lell;:sfof :
Contaminant (mghkg) | mgkg) | V?[lrlllge/l(((;)\’) CV/No. of
e . o ' Samples Taken
Antimony 0.63 —33 9.7 20 (RMEG) 321
Arsenic 1.3-23 7.9 19 (NJRDCSRS) 1/21
.1 Copper 1.4-117 22 500 (EMEG) 0/21
Lead | 7.3-5,860 433 400 (USEPA): 9/32 .
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Tal_)le‘6ai: Area 6; Laurence Harbor park and pl_avgrpund area o

Surface Soil (1 92 )

. » : | Number of

Contétﬁinant . Range | Average -Comparison Value ,Exceedances of
(mg/kg) | (mg/kg) - (CV) (mg/kg) CV/No. of

. ~ o = Samples Taken
Antimony 0.36 - 31 11 20 (RMEG) 6/25° '
Arsenic 084-144 | " 12 - 19 (NJRDCSRS) - 2125
Copper - - 39-131 21 500 (EMEG) 0/25 .
Lead - 8.9-98 31 400 (USEPA) 0/25

Table 6b:_. N_JDE,P May‘——'_J uly 2007 surface soil (0-3”) :sAampling results -

o ‘ f ‘ |- Comparison Number of |
Contaminant Range - Average | ‘Value (CV) ~ | Bxeeedances qf-
_ (mg/kg) (mg/kg) (ing/kg) - CV/No. of
, e ' g Samples Taken
Antimony - 0.86 - 2.8 1.7 . 20 (RMEQG) 0/3 —
- | Arsenic _2-13 |- 7 | 19(NJRDCSRS) 0/3
Lead - - . - 8:1-7L -] 35 400 (USEPA) - 0/3
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- Table 7: Ar\efa 1- Com?arison of calculated exposure doses with the Health Guideline CVs
., R | . \ . ’ S i . . P

. . _ Average Exp.os'ure Dose b A ald Potential for
Contaminants of Maximum | Mean " (mg/kg/day) Health Guideline CVs ' Non-cancer -
Concern * (mg/kg/day) Health Ef

_ ‘ Child | Adult | Health Effects
Soil (mg/kg) R o S |
Antimony 1200 |35 3.7E-05* | 45E-06° |  4E.04 (RMD). " No
Arsenic - ‘48 ] 20 | 2.1B-05 | 2.6E-06 3E-04 (MRL) No
Surface water (ug/L) . \ » S : : - ‘ :

. |Antimony . . ~|. 60 | 30 | 16E0S | S54E-06" | = 4B.04RD) - No
Arsenic | - 25 | 11 5.8E-06 20E-06 |  3E-04(MRL) No
Total dose from ingestion I, v N '
Antimony - o 5.3E-05 9.9E-06 |  4E-04(RD) . No
Arsenic b | 27E05 | 46E-06 3E-04 (MRL) = No-

2Child soil ingestion exposure scenario: 5 days/week, 3 month/year, 100 mg/day ingestion rate and 17 kg body weight; "Adult
soil ingestion exposure scenario: 5 days/week, 3 month/year, 50 mg/day ingestion rate and 70 kg body weight; °“Child water
ingestion exposure scenario: 5 days/week, 3 month/year, 0.05 L/day ingestion rate and 17 kg body weight; ‘Adult water
ingestion exposure scenario: 5 days/week, 3 month/year, 0.07 L/day ingestion rate and 70 kg body weight
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. Table 8: Area 2 - Comparison of calcﬁlated'exposure doses with the Health Guideline CVs

. SV ~ Average Exposure Dose | .. e Potential for
Contaminants o_f Maximum | Mean | (mg/kg/day) o Health Guideline CVs Non-cancer
Concern ! » , : (mg/kg/day)
o . : [ Chid | Adukt o - | Health Effects
Soil‘(m'g/‘l&g) TR i B B
Antimony @ | 74 20 | '2.1E-05 . 2.6E-06 4E-04 (RID) - " No
Arsenic = - | 91 20 2.1E-05 . § - 2.6E-06 ___3E-04(MRL) ~ No
Surface water (pg/L)' : " - -' - ' S ‘
Antimony o | LOE05S | 34E-06 |- 4E04RD) |  No
Arsenrc o :k 36 30 - 1.6E-05 5.4E-06 . 3E-04 (MRL) ; No
Total dose from in Jestron - ‘ | B N
Antimony " ‘ _' - "~ 3.1E-05 ,. '_6.(_);3-0'6 4E-04 (RD). R No
{ Arsenic 1. s s ~ "3.7E-05 8.0E-06 _ ' 3E-04 (MRL) ' - No-

™ o———
I|' : . !

aChrld soil mgestron eg&posure scenario: 5 days/week 3 month/year 100 mg/day ingestion rate and 17 kg body werght bAdult
soil ingestion exposure scenario: 5 days/week, 3 month/year, 50 mg/day ingestion rate and 70 kg body weight; “Child water
ingestion exposure scenarro 5-days/week, 3 month/year, 0,05 L/day ingestion rate and 17 kg body weight; dAdult water

. ingestion. ex)posure scenarro 5 dalys/week 3 month/year 0.07 L/day mgestlon rate and 70 kg body weight - -

. .

i , <
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" Table 9: Area 4 - Comparisbn of calculated expdsure doses with the Health Guideline CVs

Contaminants of .

Maximum

" Average Exposure Dose

Health Guideline CVs

Potential for

3 ' Mean’ mg/kg/da . : Non-cancer
Concern . atl. (mg/kg/day) (mg/kg/day) Health Effects
, Child |  Adult - _
Surface water (pg/L :
Antimony ' 60 60 3.2E-05° 1.1E-05" 4E-04 (R{D) No
Arsenic 16 15 7.9E-06 27E-06 .| 3E-04 (NIRL) NO‘

Child water mgestlon exposure scenario: 5 days/week 3 month/year 0.05 L/day ingestion rate and 17 kg body welght *Adult -
water ingestion exposure scenario: 5 days/week, 3 month/year, 0.07 L/day ingestion rate and 70 kg body welght “Child soil
~ ingestion exposure scenario: 5 days/week, 3 month/year, 100 mg/day ingestion rate and 17 kg body weight; “Adult soxl 1ngest10n

exposure scenario: 5 days/week, 3 month/year, 50 mg/day mgestlon rate and 70 kg body weight
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Table 10: Area 5- Comparlson of calculated exposure doses with the Health Guideline CVs

Average Exposure Dose

. Potential for

Cong::cn;ﬁts of l Maximum Mean _ (mg/kg/day) Healt(l:n(gl/lll(ig/ejl;r;; CVs Non-cancer
_ Y “Child | Adult Health Effects |
Sorl (mg/kg) ) 1 . S -
| Antimony | 3120 [ 1,054 ] 11E-03° | 13E-04 4E-04 (RID) ' Yes
;'Ailrsien.ic L 2470" | 786 | 83E:04 | LIE04 |  3p.04(MRL) Yes
Copper | 463 | 1485 | 1.6E-03 | 1.9E-04 1E-02 (MRL) No
Surface water (pg/L o ) . A_ - '
Antlmony 62 54 _2-85;05 9.6E-06 4E-04 (RfD) ~No ]
Atrsenic | 80 ’19‘; | 1.0E-05 3.4E-06 3E-04 (MRL) No
Copper 197 52 | 27B-05 | 93E-06 |  1E.02 (MRL) No
Total dose from ingestion - | | .. |
| Antimony 1.1E-03 1.4E-04 4E-04 (RID) Yes
| Arsenic . 84E-04 1.1E-04 3E-04 (MRL) . Yes
Copper 1,6E-03 2.0E-04 " 1E-02 (MRL) No -

*Child water ingestion exposure scenario: 5 days/week, 3 month/year, 0.05 L/day ingestion rate and 17 kg body weight; PAdult -
water ingestion exposure scenario: 5 days/week, 3 month/year, 0.07 L/day ingestion rate and 70 kg body weight; ‘Child soil

ingestion exposure scenario: 5 days/week, 3 month/year, 100 mg/day ingestion rate and 17 kg body weight; 4Adult SOll ingestion
o exposure scenario: 5 days/week 3 month/year, 50 mg/day mgestlon rate and 70 kg body wenght
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Table 11: Area 6 - Comparisoﬂ of calculated exposure doses with the Health Guideline CVs

‘ . _ : Avefage Exposure Dose | Potential for
Contaminants of Maximum | Mean (mg/kg/day) Health Guideline CVs Non-cancer
Concern - ‘ (mg/kg/day)
Soil (mg/kg) - )
i . : ’ b
Antimony . -31 : 11 1.2E-05° 1.4E-06 | AE-04(RfD) - |  No
Arsenic . 144 12 .1.3E-05 | . 1.5E-06 7 ' 3E-04 (MRL) No

®Child soil ingestion exposure scenario: 5 days/week, 3 month/year, 100 mg/daybingestion rate and 17 kg body weight; bAdult
soil ingestion exposure scenario: 5 days/week, 3 month/year, 50 mg/day ingestion rate and 70 kg body weight .
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- Table 12: Adult Lead Model Results

 Area 4

ug/dJ

Description of: Exposure Variable - Units Areal Area2 | Areal
Lead concentration in water ug/L - 62 1124 -- 70
Water ingestion rate L/day 0.07 0.07 - - 0.07
-Absorption Fraction from water -- - 0.09 0.09 - -- 0.09
Soil lead concentration ' ug/g 1474 526 321 ,
Fetal/matemal PbB ratio _ - 0.9 - 09 0.9 0.9
Biokinetic Slope Factor ug/dL per 0.4 0.4 0.4 0.4
ug/day
Geometnc standard dev1at10n PbB 2.0 2.0 2.0 2.0
Baseline PbB : ug/dL 20 2.0 _ 2.0 2.0
Soil ingestion rate (mcludmg soil-derived o : :
indoor dust) g/day 0.050 0.050 0.050 ~ 0.050.
| Total ingestion rate of:outdoor soil and o
indoor dust g/day - - - -
Weighting factor; f1act10n of: IRs+D
ingested as outdoor soil ‘ -- -- -- -- --
| Mass fraction of soil in dust -- -- -- -- --
Absorption f1act10n (same for soil and _ ' '
dust) : -- 0.12 0.12 0 0.12 0.12
- Exposure frequency (same for sml and : ' ' '
| dust) days/yr . 240 240 240 240
Averaging time (safpe for soil and dust) days/yr 365 365 365 " 365
PbB of adult worker, geometric mean ug/dL © 4.4 47 | 25 20
Target PbB level of:concem (e.g., 10 u'g/dL 100, 100 10.0 10.0
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Table 13; Calculated LECRS associated with Arsenic in surface soil and surface water

- Exposure Dose

: Cancer Slope

. X a
Arsemf | Average Cone. (mg/kg/ day) F(e:::;:( g(:gF") LECR
Soil (mg/kg) o -
{Areal 20 1.1E-06" 2E-06
Area2 20 - 1.1E-06 s _2E-06_
Area 5 786 4 3E-05 6E-05
Area6 12 6.6E-07  1E-06
Surface Water (pg/L) '
Areal B | 8. 4E 07° o 1E-06
Area 2 30 2.3E-06 1.5 3E-06
Area 5. 19 1.5E-06 2E-06

year exposure duration

- °Lifetime Excess Cancer Risk; BAdult exposure scenario: 5 days/week, 3 months/year, 50
" mg/day ingestion rate, 70 kg body weight and 30 year exposure duration; ‘Adult exposure
. scenario: 5 days/week, 3 months/year, 0.07 L/day mgestxon rate, 70 kg body weight and 30

]




Figure 1: Location of the Raritan Bay Slag Site




Appendix




Area 2 — Area 2 as viewed from main parking lot

2) Area 2 — Beach area in Area 2

e




4) Area 2 — The playground (Area 6)
as viewed from Area 2




6) Area 2 — The fenced in hotspot area
in summer 2008




7) and 8) Examples of individuals
walking and sitting on slag




9) and 10) Examples of recreational
activities




11)and 12) Area 1 — Paved walkway
viewing Area 1




13) Area 4 — Beach area at the
Cheesequake Creek Inlet

14) Area 5 — Cheesequake Creek Inlet
Western Slag Jetty





